Background: The care demands of children with chronic diseases can affect caregivers' health by imposing caregiving burden to them. The health status of caregivers plays a vital role in the quality of care provided to such children and in their quality of life. Objective: To determine caregiving burden in caregivers and to identify relevant influential factors. Methods: In this cross-sectional study, a total number of 249 caregivers of children with chronic diseases who referred to hospitalization and ambulatory departments of Bandar Abbas, Iran in 2016 were selected using convenience sampling method. The main caregivers who were older than 18 years and provided care to a sick child for at least three months consecutively were included. Caregiving burden was measured using the Caregiver Burden Scale. Data was analyzed SPSS 16 using descriptive statistics, Spearman's correlation coefficient and Mann-Whitney U test. Results: Mean score of caregiving burden was 1.98 which was close to moderate level. The highest caregiving burden was observed in general strain dimension (2.35), and cerebral palsy imposed the maximum burden to caregivers (2.24). Correlation coefficient revealed that perceived caregiving burden was in connection with children's and caregivers' age, duration of disease and caregiving, child's level of disability, number of family members and income level (p<0.05). Mann-Whitney U test showed that female caregivers, villagers, and caregivers dealing with more than one patient experienced higher burden (p<0.05). Conclusion: Different variables can increase caregiving burden. Therefore, planning for holistic and familycentered interventions to decrease caregiving burden is necessary for health care providers.
Introduction
The majority of children enjoy their childhood time, but more than 7% of them need costly health care services because of chronic disease involvement (1) . A chronic disease refers to a condition disturbing the daily functions of people for at least three months out of a year. In another definition, it is a disease demanding hospitalization for more than one month (2) . Today, advances in treatment approaches have raised the survival rate in children with chronic diseases. However, prognosis, life expectancy and quality of life are ambiguous in such children (3) . According to research, the families of children with chronic diseases have trouble in coping with their disease (4) . Generally, caregivers from within the family bear important and multidimensional responsibilities over time to manage a chronic disease (1) . As the first and the most important caregivers, the parents of such children suffer various financial, family, social, mental and psychological problems (5) . Even though caring for children is a routine role of parents, when a child experiences functional limitations and long-time dependency, this role becomes more highlighted. The effective management of problems associated with caregiving is a main challenge of involved parents. In some cases, providing such care may damage the physical and psychological health of parents on the one hand and may affect the whole family function on the other hand (1) . Studies indicate that caregivers show more symptoms of depression compared with other people. According to the results of a study, 49.1% and 31.8% of parents of children with chronic depression suffer severe and moderate depression, respectively (3) . In addition, it shows that highly depressed caregivers show lower self-efficacy. According to the results of another study, the mean scores of the quality of life of parents of children with leukemia is lower than the total score by 50% and the quality of life in female caregivers is lower than that of males (5) . Giving care services to sick children depletes the energy of family members and exposes them to physical and emotional problems and insolation risk, and results in disappointment, desperation, distress, shame and suicidal thoughts (6) . This is why patients' families are sometimes called hidden patients (7) . Health care systems have received changes in the past two decades. The changes have redirected hospitalization care to ambulatory and home care. This, in turn, increases the responsibilities of nonofficial caregivers. In addition, different factors including small-sized families, increased divorce rate and technological advances in the medicine field, have increased the pressure and stress perceived by parents (1) . Caregiving burden refers to responsibilities perceived by caregivers and to limitations induced to them and their family (8) . It is defined as the physical, mental and social reactions of the caregiver. It originated from the lack of established balance between care needs and other duties of the caregiver. It consists of subjective and objective dimensions: the objective caregiving burden is considered as the extent of time and effort required for supplying patients' needs including financial costs, family relations and social functions. Subjective caregiving burden is the degree of stress imposed on the caregiver when they face objective caregiving burden including mental, emotional and behavioral problems (9) . It is yet unknown why some caregivers can cope with problems and others cannot. Some factors can serve as the determinants of stress and caregiving burden in parents including caregiver's specifications, care receiver's specification, common history between caregiver and care receiver, social factors, economic factors and cultural background (1) . To date, studies have examined the burden of care, and influencing factors are mainly in Western societies with different cultural and religious backgrounds and family structure from Eastern and especially Iranian community. To the author's knowledge, studies conducted in Iran have examined depression and anxiety in parents of sick children (3) and have evaluated caregiving burden only in children with cancer (5, 9) . Therefore studies focusing on comprehensive assessment of caregiving burden are lacking. Although accurate prevalence of chronic diseases in Iranian children were not achieved, the prevalence of asthma as the most common chronic disease of children is 10 to 15% (10) . Considering that most sick children depend on others in performing their daily duties, especially in Iranian culture, paying special attention to caregivers is of high importance. Therefore, this study aimed to determine the extent of caregiving burden in the caregivers of Iranian children with chronic diseases and to identify relevant influential factors.
Material and Methods

Participants and design
In this cross-sectional study, a sample was selected from the hospitalization and ambulatory departments of a pediatric hospital, the hospitalization and ambulatory department of chemotherapy, diabetes and thalassemia clinics of Bandar Abbas, a city in southern Iran. The participants were the caregivers of children with chronic diseases referred to the above centers from May to September 2016 to receive outpatient or follow-up services. Sample was selected using conventional sampling method. A total number of 249 main caregivers volunteered to participate in the study. A main caregiver was a member of family who consumes the maximum time and attention to providing care compared with other members, and was considered as the main person responsible for providing care services.
Selection criteria 2.2.1. Inclusion criteria
Inclusion criteria for caregivers were: aged over 18, at least three consecutive months' experience providing care to sick children. Patients group composed of children aged ≤ 14 who had at least one chronic disease diagnosed by a physician.
Exclusion criteria
Caregivers were excluded from the study if they suffered from a psychiatric disorder or did not wish to participate.
Measurement tool
Data was collected using a two-part questionnaire. The first part included the demographic information of children with chronic disease and corresponding caregivers. The second part included the Elmståhl et al. Caregiving Burden Scale (CBS). The CBS is used to assess the mental perception of caregiving pressure. It is a valid and reliable tool for measuring caregiving burden, and good psychometric properties have been reported for it (11) . This scale consists of 22 items with 5 sub-scales as follows: general strain (8 items), social isolation (3 items), environment (3 items), emotional involvement (3 items) and disappointment (5 items). The items were scored from 1 to 4 using Likert scale (1= never, 2= rarely, 3= sometimes and 4= often). The total caregiving burden score was derived by calculating the mean scores of all items. In addition, the mean score of caregiving burden in each sub-scale was derived by calculating the mean score of items associated with that sub-scale. Finally, caregiving burden was classified into three levels: low (1-1.99), moderate (2-2.99) and severe (3-4). Farajzadeh et al. have developed the Farsi version of this scale, and its content and face validities have been assessed (12) . In addition, this study assessed the reliability of this scale using an internal consistency assessment method. Cronbach's alpha was derived 0.82 for the whole scale. It was at least 0.73 for all sub-scales.
Data collection
For executing this study, the researcher obtained permission from Hormozgan University of Medical Sciences and offered it to authorities of pediatric hospitals and thalassemia, diabetes and chemotherapy clinics. All eligible caregivers of children were identified and the questionnaires were submitted to them. If a participant could not read or write, the questioner read the items to them and recorded answers in the related questionnaire. Sampling was continued until achieving the considered sample size.
Data analysis
Data was analyzed using SPSS 16 (SPSS Inc., Chicago, Illinois, USA). The variables were described using percentage, mean and standard deviation. The correlation and comparison tests were conducted using nonparametric methods, namely Spearman's correlation and Mann-Whitney U test, respectively. Significance level was set at p<0.05.
Ethics approval
This study was approved by the Ethics Committee of Hormozgan University of Medical Sciences (by number HUMS.REC.1395.67). All eligible participants were informed about objectives of the study. They were also assured of voluntary participation and confidentiality of information. Caregivers signed the consent form and were asked to give their phone number if they wished to receive the study results.
Results
A total number of 249 caregivers of children with chronic diseases filled the study questionnaire and were included in the study. In addition, 37 caregivers were not interested in participating in this study. The main reason was the lack of time to complete the questionnaire. The mean age of participants was 35.39 (SD=7.61) and most of them were the mothers of the sick children (89.6%), were married (94%) and had an education level of below diploma (47.4%). Of the studied caregivers, 25.7% were suffering from at least one chronic underlying disease and 13.7% of them were providing care services to another member of their family in addition to the sick child. Moreover, 78.3% of participants were unemployed and 60.60% were city dwellers. Regarding financial status, most of the participants reported poor financial status (57.8%) and only 24.5% of them were satisfied with their income level. The average number of family members was 4.59 (SD=1.24). Regarding the specifications of the studied sick children, the mean age of them was 7.27 (SD=4.06) and 53.8% of them were female. According to results, the most frequent chronic disease was thalassemia (27.3%) followed by cancer (19.3%). Mean caregiving burden total score was 1.98 (SD=0.43). Mean scores of general strain, isolation, disappointment, emotional involvement and environment was 2.35 (SD=0.57), 1.67 (SD=0.73), 1.95 (SD=0.60), 1.30 (SD=0.57) and 2.02 (SD=0.58), respectively. The comparison of different chronic diseases revealed that the maximum caregiving burden was seen in cerebral palsy (M=2.24, SD=0.36). In addition, these caregivers experienced the highest level of burden in general strain, isolation and disappointment sub-scales with mean scores of (M=2.60, SD=0.44), (M=2.30, SD=0.84) and (M=2.35, SD=0.71), respectively. In the present study, chronic respiratory diseases account for the maximum burden in environment sub-scale (M=2.21, SD=0.81) ( Table 1 ). Spearman's correlation coefficient was used to evaluate the relationship of caregiving burden with caregivers and children's characteristics. According to findings, there is an inverse significant relationship between children's age and caregiving burden in isolation sub-scale (r=−0.126, p=0.048). In addition, the correlation of duration of disease with isolation was inverse and significant (r=−0.221, p<0.001). Children's inability and their dependency on others in performing daily duties correlated positively and significantly with isolation (r=0.239, p<0.001), disappointment (r=0.181, p=0.004) and total caregiving burden (r=0.178, p=0.005). As well as this, the study showed a positive and significant correlation between caregivers' age and environment (r=0.145, p=0.022) while the correlation of number of family members with isolation (r=−0.140, p=0.028), disappointment (r=−0.174, p=0.006) and total caregiving burden (r=−0.156, p=0.014) was inverse and significant. The relationship of reported economic status with disappointment (r=−0.254, p<0.001) and total caregiving burden (r=−0.140, p=0.027) was also inverse and significant. The correlation of caregiving duration with isolation (r=−0.221, p<0.001) and disappointment (r=−0.126, p=0.047) was negative and significant (Table 2) . Mann-Whitney U test was used to assess the difference of caregiving burden and its dimensions in different caregiver and children groups. According to the obtained results, female caregivers bore higher caregiving burden than males only in general strain (p=0.022). Villager caregivers reported higher caregiving burden in disappointment sub-scale than city dweller caregivers (p=0.036). In addition, 34 caregivers were the caregivers of another member of their family besides the sick children, and they suffered higher pressure in general strain (p=0.037), emotional involvement (p=0.048) and total caregiving burden (p=0.012). This study showed no difference in caregiving burden experience between employed and unemployed caregivers and between healthy and ill caregivers. In addition, the children's sex had no effect on the degree of caregiving burden (Table 3) . 
Discussion
This study was conducted to determine the caregiving burden perceived by the caregivers of children with chronic diseases and to recognize factors increasing caregiving burden. In this study, the mothers of children with chronic diseases were generally playing the caregiver role where female caregivers experienced higher caregiving burden in general strain sub-scale than male ones. According to other studies, as the main and key caregivers, mothers accept higher responsibilities than other members of family and bear higher caregiving burden than fathers (4). Our findings showed that the mean caregiving burden score was 1.98, which is close to the moderate level. In the study of Rubira et al., and Cobos et al., the mean caregiving burden was obtained 2.02 (13) and 2.1 (4), respectively using this scale. The maximum and the minimum caregiving burdens were seen in general strain and emotional involvement sub-scales, respectively. General strain covers physical and emotional disturbances induced by caregiving activities, caregiving problems and required time for providing caregiving services. Cobos et al. reported the highest caregiving burden in general strain, while in the study of Rubira et al., it was seen in isolation (4, 13) . The comparison of different diseases revealed that cerebral palsy accounts for the most burden in total scale and in general strain, isolation and disappointment sub-scales. In addition to motor disorders, children with cerebral palsy syndrome experience some degrees of mental, emotional and communication disorders. This, in turn, seriously limits their self-caring function (1). The study of Khana et al. showed that the caregivers of children with cerebral palsy bear severe financial loads and face several problems including interruption and disturbance in family interactions and leisure time activities, so that their routine activities are affected by caregiving affairs (2) . The findings of our study revealed that those caregivers who were responsible for caregiving for a longer period, experienced lower caregiving burden in isolation and disappointment sub-scales. It seems that they have found approaches to coping with their responsibilities and caregiving-induced limitations over time. Unlike our findings, there is evidence indicating that as the duration of disease increases, the caregiving burden and stress increases and their quality of life decreases (14) . Another study showed that as the hospitalization time of children with cancer increases, their parents' depression increases (3) . The average number of family members in our study was 4.59, and results showed a negative correlation between the number of family members with caregiving burden as well as isolation and disappointment so that as the number of family members increase, total caregiving burden, isolation and disappointment decrease. Previous studies offered dissimilar results, they suggested that family structure affects the perception of caregivers of their health status, and caregivers in nuclear families are more satisfied with their health status than extended families, and experience lower emotional stress (15) . The results of a study showed that the increased number of offspring results in the isolation of caregivers and decreases their social activities. However, the social support provided by extended families decreases caregivers' responsibilities and stresses, and affects the health impacts of them (1, 14, 15) . According to our study, the existence of other healthy children may decrease the disappointment of caregivers because their responsibilities on other children increase their social interactions, and in turn, decrease their caregiving burden. According to our findings, employed and unemployed caregivers experience the same caregiving burden while in the study of Rubira et al., unemployment increased caregiving burden in isolation sub-scale. In the study of Cobos et al., parents' employment status was the main parent-related factor affecting the pressure imposed on caregivers so that housekeeper mothers obtained higher scores in general strain, disappointment and isolation sub-scales. In addition, unemployed fathers experienced higher pressures in general strain and disappointment sub-scales (4, 13). In our study, all patients referred to public hospitals and clinics and benefited from insurance services, so that employment status and income of caregivers did not affect burden of care. In this study sample, the education level of more than half of participants was below diploma (58.2%) and only a small number of them had a university degree. This agrees with the results of Rubira et al. where 60% of their cases had only a primary school degree (13) . Our study obtained no relationship between the education level of caregivers and caregiving burden. However, other studies indicate that mothers with higher education levels have reported lower caregiving burden (4). Medway et al. reported that higher education levels promote parents' confidence on managing the health problems of their children (16) . Education is an important ability source. It affects the perception of caregivers of stressful factors, promotes their problem-solving ability and mental flexibility and affects their quality of life. It is possible that support systems and training received by caregivers in public centers could diminish the role of caregivers' education on experience of burden. In present study, most of the caregivers were healthy people (74.3%). Our study showed that those caregivers who suffer a chronic disease do not experience higher caregiving burden than healthy ones, while the results of another study showed that ill caregivers experience more stress and the extent of disappointment is higher in them (13) . Similarly, Chen et al. reported that the likelihood of involvement in mental disorders and physical problems is higher in the caregivers of children with chronic diseases compared with normal individuals (17) . This study showed that social isolation increases in the caregivers of younger children. According to other studies, the caregivers of younger children experience higher caregiving burden in social isolation, disappointment and environment sub-scales and bear more stress (4, 18) . Younger children need continuous support. The higher dependency of them on parents causes caregivers to consume more time for caregiving activities. This limits their social activities and makes it impossible for them to achieve their life targets and plans. The disability level of children and their dependency on caregivers were other variables, which were in connection with total caregiving burden as well as isolation and disappointment sub-scales. Children with degrees of disability require more care, especially in performing daily duties so that in our study, children with cerebral palsy induced higher caregiving burden on their caregivers than other children. Despite the fact that our study showed no difference in caregiving burden between sexes, Jafari Manesh et al. reported that the parents of male children with chronic diseases experience higher anxiety levels. The reason may be traced in the difference of cultural beliefs between the two research places (3). The participants of this study were the caregivers of children with chronic diseases referred to public treatment centers for outpatients or follow-up purposes. However, the patients who refer to private centers may have different socio-economic features. Therefore, the findings of this study cannot be generalized to the total society of caregivers.
Conclusions
This study reported a close to moderate caregiving burden in caregivers of children with chronic diseases. Chronic diseases of children affect caregivers and their families. Therefore, the finding of this research can help health care providers in planning a holistic and family-centered program considering factors that increase burden of care. These interventions can maintain integration of families and promote caregivers' health, and as a result, improve quality of care of children. Due to various factors affecting caregiving burden, further studies are recommended to investigate and compare burden of care in diverse societies with different characteristics.
